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3^-SEi^^-g- ^E^ afl°i#*l ^ ^H«o Vl 3 {apparatus and method for 
controlling inverter for driving 3phase-motor } 

£3^ ^efl «flE^^2}- &&<&#«\ 

£4^ ^aHH *r€- 3^52.^^-8- ^E^ ^o^^o] 

518^: ^*HH *r€- ^^}E]7> (1,1, DU ^ tfzWS^H 3tt #^ 

all 1^*1 3 *H<il:£H°14. 
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<10> ^-tg 3^. £E ^^^. olii]E^ ^H^*l ^ ^H^^] ^ ^°14. 

<11> 3)^ ^lM^l JL^r# ^o]7l ^ 7>^i^^(o]lcH?l, ^^-7], ^^-jl ^-Hl olylB^ofl 

<^}) ^o^S]^ 3^-S.B^l- A}-g-^ ^7} ^o>^jl olcf. oltHEi^ 
(PWM : Pulse Width Modulat ion)"o v ^ ^*fl ^rS. *fi <>| £) ^ 3] , ^E^] 3^31 

^tfltr ^>-g-«- ^ &4tt ^<HH ^-?i^<y-^)E^ ^^^S^CSVPWM SVM 
: Space Voltage Vecter Pulth Width Modulation, o}*} "S>W°)^ 4€- ^ fr^n- 

^ PWM y o v ^-a^-S ^^JL «£3^ 544. ^ y o] w 0 >ai^- <^ti>^ o.s ^ 
^-^tilii pwm «HH1 wl^fl ^^^HH^l ^s. j7 S s|. a7l ) ^^i^- ^ ol^ 

$14. (Analysis and Realization of a Pulse Width Modulation on 
VoltageSpace Vecter, H. W Van der Broeck, H. C Skydelny *\ , IEEE Trans, on Appl., 
1988, vol. IA-24, no.l, 142-150^ ^, Analysis of the Harmonics in Voltage Fed 
Inverter Devices Caused by PWM Schemes with Discontinuous Switching Operation. H. 
W, Van der Broeck , 1991, EPE Conf. Rec-3, 261-266^) 

<12> ZLS-]^ ?l^-77}7,) 7\^9\ SVM-^ <&*±°\ SL$\ ^ 

^-Hfloii ^ m^€4. °l5-i*r 4^, ^*fl^ i^^ 1 sfl^i-i- 

^>7l ^^Aj tflEi ^HbMH 71$ ^^^Hl 7}^" 7\7?\^ 27fl^ -fj-jL 
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<15> £H £Al*V ti}<2}- ^o], ^Hfl oltHEi ^H^m ^^^(101), d-q^«r7l(102), 

^HMM 71(103), SVM <£JL^ 2.^(104), 711 olH E.5H«1(105)S SA^. 

<16> «?ltf|Ei(101)^ 3^2.1=1 ZJ- fl-S-^Xu, V ^ ^^(Vdc)^ ^ ^7} 

A>o]6fl <^^s)^ 37fl^ *ll 1^*1 (Sup, Svp ^ Swp)$h #7) 3#3.&\2i\ zj ^^M(u, 
v * w #)*4 ^ ^7> A>oloH ^^s]^ *fl2^H*l(Sun, Svn ^ Swn)» 7>*1 

<17> ol ^ ioi)Sl A ^llifl^KSup, Svp ^ Swp)* £r ^"Hflolji *fl2^H *1 (Sun, 

Svn ^ Swn)7> nfl 1, zj- ^ ^1^^^7}- ^. = c]j7 ^2^*17}- £r Aj-Bflol 

nfl OAS 87flsl ^<y-«3iEil- ^ £>cf. 5.2±= o}^\^- #efl 

^^S^ Hfl*m £Altb ^olcf. 
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<18> V (t)^ S-B^ofl jsi S-tt 2)€ ^Ml^ d-q^ 7l^o_5. AA vd, 

^ ^l^^Hi aI^ji, <3<*IH^ VV07> ^t^-g; ^ ^^«-Ei A]^- 

<20> d-q ^^-71(102)^ 3^-2.B]o| z^- ^c^HH 3.^\S. ZLzL^ -id^l-ft* ^ 

Sl^lshS74lS^ 3^1- £^ ^^-^IH 71 (103)^1 #^4. ^^-^^7](103)^r 3 

^STfl^ ^£--g- 7jl^V*Vcf . SVM ^JlBl^ S-l:(104)£r #^'31^ 3* Tfl 

^e^^^E^ ^ c^-i- <y^d°^El2] ^e^H^ ^S}^ 7\)o) 

H ^.^^1^1(105)^ TlHB ^sj-ol»l(i05)^ ^e^-B-^aI^ <a^^c> 

•ytHEKioi)^^ ^ 67fl ^ Tfl^iH #^th=h 

<21> ol^r}- £21- #2^H v(t)» #^*>7l ^ ^ ^ *1 ^ J!)-^ 

-8: 

<22> tiflEi v(t)« #^§>7l iflSfl>H^ S^-Al^Vol ^E^ 3.7) fltfZj- 0 ofl 



<23> / x ; 

V=>JVd 2 +Vq 



(i) 

<24> 0 = cot + 0dq (2) 

<25> -T- r 

9a<7=tan 



(o}7H ) 
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<27> 

ev=e-— 

J for n=l,2, ... ,6 (3) 

<28> ^fMH* ^*fl v(t)fe Cf^"^ ^oj ^ ^Cf. 

v=— — Ka+— ^- 

7* 7* p (4) 

<so> cf-g-3f ^-o] Aj-z^^i-i- ol-g-^o^ ole^^^j^ Va, Vp^ £^a]^> Ta, T£ 



<31> 



Ta=—-— rasin(— -9 V ) 

Ka 3 (5) 

<32> Fx/3 

7T3=-^-7T3sine v 

Ka (6) 
<33> To = Ts - Ta - Tp (7) 

^*>*1 ^^.Hl *m sfl^-fr H**l?ba- ^*Rr ^ <&jl3# 

°1 ^-^rSi^f. ^l«lB|(ioi)xfl^ 4^-2] 67fl^| i^^l7> 711 °1B S.e|-ol^ (105)^1 
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<35> £ ^-^-S- ^-^-^^«J]Ei ^-S-l^ ^JLB^-i- tJ^s}- 4l=M^H^ 

*}°}°\] o^5^ ^12^^11- g±r 3^£E^^i ^E^ ^H^ofl 9X°]*\, ^*\3± 
S^Hl Z| ^Cfl^ofl cfl-g-^Hr ^ 7fl^ 2)tfl^<y-«i]Ei!- jl^LS. Wfl^l 

ofl ^ll^^^l- ?1 ^2^^1» ^ #3)3. is}3L, M-x^^l ^7fl^| 

°fl cfl-§-^ ^H*m°H cfltV *1H^1Jl^ ^Bltil# #5M?1 ^S^°J-g- °J^r £f 
S>Tf ^-i: SHr 3^-SEi^-g- ^E^ ^H^ofl ^«fl ^ ^ 

<37> #71 A ^^^^^Htt ^7l Z| ^^<£*!Ei<3<*32l- 18051 £ 

*r #7l 3)cflAV^o}-ttfl E ^^o) 5)^A o V^oj-^. ^#CJ7H] ^l^^ll- 

A]7lJl *ll2^*l» #SflS ^Jl, #3^1 tfl-g-o-Hfr ^H^lJro} ^ 
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<38> c^H 7J- #&$mi%<m-& ASL3.7)7\ ^<H*V « ^ 9X^, ^7} 

<39> ^V 7 1 S^-S-E^ ^ ^l^*}^ *]fr*i^£] *}°]«\] ^^tt 

37fl^ *fll^H*14, #7] 3^S] Z]- ^^7>^- *]fr*l^ -g-^ A\o]6\) <£^_ 

^12^^11- S^B^-g-g- *j|<H#*H 91*]*], ^7] 3^-2-B^ z}- 

^#7}^ -^^d^-i: ^i&uL ^71 ^^ol 7>^1^ 1*. ^71 ^-^^ol 

51 0-1- tfV^Kr sign^« *>-8-*V°} 4£-4 ^ ^^^a>o.S. ^<3^ 

<40> regionl = sign(Vuo) & -sign(Vvo) & -sign(Vwo) 

<4i> region2 = sign(Vuo) & sign(Vvo) & -sign(Vwo) 

<42> region3 = -sign(Vuo) & sign(Vvo) & -sign(Vwo) 

<43> region4 = -sign(Vuo) & sign(Vvo) & sign(Vwo) 

<44> region5 = -sign(Vuo) & -sign(Vvo) & sign(Vwo) 

<45> region6 = sign(Vuo) & -sign(Vvo) & sign(Vwo) (8) 

<46> (^71^ regionl, region2, region3, region4, region5 ^ region6£- AA 

lS]El°^-§- M-Efufl^ ^E^^^^ol^, VUO, VVO ^ VWO^ AA U, V ^ W^^l 

o] rf) 

<47> ^-7] ^^JI ^7} A ^7] ^fr^l^Hl ^ 
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i^l^ ^H^IJls}- 180 5.^ ^^M" *I12^*1^ ^H^S* ^>#*fe 91*)?-] 

<48> Su= regionl + Swu & (region2 + region5) + Suv & (region3 + region6) 

<49> Sv= region3 + Suv & (regionl + region4) + Svw & (region2 + region5) 

<50> Sw= region5 + Swu & (region3 + region6) + Suv & (regionl + region4) 
<5i> (9) 

<52> (<*]7)*\ Su, Sv ^ Swtt u, v ^ ^ll^^ldi^ *)H41Jl°H Suv, Svw ^ 

Swufe ^oj- Vuv, Vvw ^ Vwu^l tfl-g-^Vb ^^iJ-wlSl^lS^m-.) 

<53> ^X\c^]6\] «£ol^. 

5L4*fl S^ltb «>Sr ^ol ^H^*]^ ^tREKD, 3#S.fc1(2), ^)Ei^^^^^(3), 

<54> £51- ^S^, «yB]E^(l)^ 3^rS.B\(2)B] z\ ^^7>( U( v ^ w#)£f 3fr^ 

(Vdc)^ A}olofl ^^S]^ 37fl^ ^l^^HSup, Svp ^ Swp)2r ( #7l 

(2)^1 A ^cK^Ku, v ^ w^-)^r ^^(Vdc)^ *\°\*\) 9145]^ 

*l(Sun, Svn ^ Swn)« 7^1ji flc*. 9l^(D^ M^Rr ^ 3#-5LEl(2)^ z}- ^ 
^l-^H ^^^31, ^ 3^S-EK2)£] ^^(o)°fl rfltr ^ Z)^*}^ Vuo, Vvo 

^ Vwo°l tf^ 0 ! €^f. 
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<55> ^E|<^7j^(3)^r A 3^-S.EK2)^ A ^<&% <£ % ^Jl ^E^l 

<56> ^ltHEi(l)2] A ^l^Sflx] ^ ^12^^^1^ TflolB^H^ ^*1^) -£7-2-5. 

» *lHi*Hr *IH^5l(Su, Sv, Sw)7> ^ A oHl tfl-g-*Hfr *fll^H*l» 7»1?1 

JL *ll2^H*l» .2.^1 ^ 1^ #JL, 1^31 *1 1- 7l Jl *fl2^ *ll- £ A] 7] ^ 0 

* ^M^ 1 *)^ Aj«.ofl u}e} o]aiEKD^ 67flsl ^H*H1 £}*IH 8 7fl^ 
Ei V0~V7«]Bll- 

<57> £6^ o)^^V ^^Q^t] ^ Ziofl ICfS ^^E^^ ^A]^ ^Olc}. Aj-^oJ-tffl 

K]o])x) V0(0,0.0)3l- V7(1,1,D^ 7l^^^^Ei^. <j}jl, ^Ei^VolH 7l^^<y-«flEil- *fl 

9\ifr ^^E^} Vl(l, 0,0), V2(l,l,0), V3(0,l,0), V4(0,l,l), V5(0,0,l) ^ 

V6(l, 0,1)21 60£^ ^mns. afl^^M 014. a^o^e^ ^ 

<58> Vl^B^ Vuo7> S|tfl^ 7^<>} ^BH^, usq- til ^ Aj--g- £fe V 4^r Vuo7> 

3^&-§- ^1 ^o]t)-. ol^- A°] V3^- V5^ AA Vvo*}- Vwo^l ^tfl^M- ^ 

^eH^, V2^- V6^ A A Vvo^- Vwo^l ^|:£3b8r M-B]-^^ ^ E-H 4. 
^3 VI, V3, V5^ ^cflAj-^^BlS. 3^1 V2, V4 ^ V6^ sl^^^^E^ ^ 

<59> £6 ^1 lE^l ^ ^-ol, Z| ^-^og-tsi^^^^ ^oj-ajl^.g. ^Ajo_ S 

3.711- ^cfl zl-£^ 3711- 60JE5L ^ ?jol ^l^ ^^^E^^ 
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Vuo^l ^o] t ^^<a-^E^q3<>fl>Hfe tf^U" Vvo^ ^°<MH 2) 

<eo> zieflAi -S-^l^-ol ^ 7}X]# bg-, ^7} 7}X)# 0* 

*}y= Sign Cf^-JZ)- Z>^ fe ^^A>0. S Bfl E ^^^^ # ^ oicf. 

<6i> regionl = sign(Vuo) & -sign(Vvo) & -sign(Vwo) 

<62> region2 = sign(Vuo) & sign(Vvo) & -sign(Vwo) 

<63> region3 = -sign(Vuo) & sign(Vvo) & -sign(Vwo) 

<64> region4 = -sign(Vuo) & sign(Vvo) & sign(Vwo) 

<65> region5 = -sign(Vuo) & -sign(Vvo) & sign(Vwo) 

<66> region6 = sign(Vuo) & -sign(Vvo) & sign(Vwo) (10) 

<67> (c^7]a : ) regionl, region2, region3, region4, region5 3± region6-8- AA -^^t]" 
^Ei^-g; M-t^xr «AE^^^^; Vuo, Vvo ^ Vwo^ 3.^(2) S] u#, v# ^ w^ v 

<68> *|Bl<5!«l^7> 1* 7}*\li >S]El c §^^^7> 7 r £] ?1 ^ *fl^ ^^ofl f\ 

*l^=Hr *\$r 3H4. 

<69> ^^ls^ ^-¥-(4)^- -S-^^-i- A ^QQQQ s&^o) 
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<70> 



£51- ^ ^ Tu, Tv ^ Tw2f ^ #7}(n)« 7l 

§tb ^t^^ Vun, Vvn, ^7fl^ ^sflJi^ ^4. 



<71> 



Vun = Vdc 



Tu 



Vvn= Vdc 



Tv 
Ts 



Vwn= Vdc 



Tw 
~Ts~ 



(11) 



<72> 



<73> 



<74> 



<75> 



1 1 Vdc 

Von=— ( Vun+ Vvn+ Vwn)=— -—- (Tu+Tv+Tw) 

•J <D J, u 



(12) 



I Vuo 




Vun 




Von 


Vvo 




Vvn 




Von 


Vuo 




Vivn 




Von 



= ,1 Vdc 
3 Ts 



2 —1—1 

— 1 2 — 1 

— 1—1 2 



TV 
Tid 



(13) 



<76> 



^oj-^E^^iofl <^^<a-«flEi V0(1,1,D°1^, Tu=Ts7> s\51 -^(13)^ °l-§-*V 



<77> 



Tv 
Tu< 



Ts] 
Ts 
Ts 



Ts 



Vdc 



Vuo — Vuo 
Vvo— Vuo 
Vwo — Vuo 



Ts] 
Ts 
Ts 



Ts 
Vdc 



0 

Vvu 
Vwu 



(14) 



<78> 



^•y-^El^iofl °Xjl <%#<#*S\B\7} ¥0(0,0,0)01^, Tw=07> S\J1 o}^. o]^} 
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<79> 



Tu 
Ti> 

Tu> 



Ts 



Vtfco — Vuuo 
W'o — - \Z~uuo 



Ts 



O 



(15) 



<80> 



(^7}^\ Tu, Tv ^ Tw^r A ^ *IU^*17> i-f-s]^ ^A>o]^o] ^^Al^ ( 



Vuo, Vvo ^ Vwo^r u, v ^ w 4H1 tfl-§-*Rr ^•^ < a-, Tstt :*1U^*H1 <?]7>Sl^ ^H^l 



<81> 



^(14)sq- ^(15)51-^ A ^ ^*|^ £-f-^R>^r =tQ<*\ AA ^*fl*l*r 



<82> 



5L8^ ^^B]7> (1,1,1)^ *fl^ *^ tflt!: 'tf ^wl^jL* 



ofl ^olrf. ^qt cgtiJiE^l- (0,0, OH^ ^^l^^ 180£ 



<83> 



<^E-MHJf(5)^ ^E^^^^^-(3)^ A^oJ-w^Al-g. ^^«.( 4)S .W- E ^ z|z}- 



<84> 



517(d)!- ^EKl)^ A ^H*H ^ ^l^^l^^r 4 ^^Ei^^Hl 



^^Hl ^S)*]^ dt^S) £r/iL5L #Bfl7> 4M*Rr ^ # ^ 5**4 . n)- 

<85> Su= regionl + Swu & (region2 + region5) + Suv & (region3 + region6) 



<86> Sv= region3 + Suv & (regionl + region4) + Svw & (region2 + region5) 
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<87> Sw= region5 + Swu & (region3 + region6) + Suv & (regionl + region4) 
<88> ( 16 ) 
<89> (°)7}x] Su, Sv 31 Swfe ^1^*1^ ^^Ai^ojji Suv, Svw ^ Swufe ^ ^d^oj-ofl 

^fl-jr^r^- ^d^i^tilail^Ul 0 ! °^ , regionl, region2, region3, region4, region5, region6 

oo> ^«g-^El<a^ 6 fl ^ ^°^)^S.(9(b)Sm, 9(d)Svw ^ 9(f)Suv) ^ A 

^ 1^3*1^ ^H^13:(9(g)Su, 9(h)Sv ^ 9(i)Sw)» H^ltr 3H^. ^ #3 *fl2^ 
^*H1^ ^-71 2fll^H*l^ ^H^lJiSRr 180£ fl^*>7> uj-fe- ^H^lJll- 9±7\*Vt\. 
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1] 

3^3.b]$) A ^#7>sq- ^ff-^-S^I A>oi^i o^sqfe 37fl^ 

^E^X^Hl 4 ^cflM £fl-§-*Rr ^ 7 fl^ ^Efl^^Em ^AS. 

?}21CLS. «fl^l*}Jl ( ^1 A ^^^^ ^^SLsL A$- <$^^r a^tfltf 

^^11- ^l^lJl *H2^*]# SLS. *}JL, ^A ^7fl<^ #3l<M ^-§-*Rr 

3^-8- ^H^. 
2] 

#7] A ^ ^ <^HH ^ ^71 Z| ^^^^^E^^o!)- 180£ 3R^8: 

Ai7lzi ^12^^1# ^-Hfls. *>ji, ^t-^I^oh Cfl-g-^ ^HAis:^ ^ 
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3] 

4] 

^-^^.s. 3#e.iHt z -s-8- <ywiE|°i 

5] 

3^-S-^^-g- ^l^E^ ^H#*H &o^ f 

#71 3^5-e-io] z| ^##*i-2i #7i #^«a-<>i ^ ^-o. 7M 

3 Mr, #71 #^<y-ol -g-2l 7M^ 0# ^e>^ signal- ^l~g-*H ^£ 

regionl = sign(Vuo) & -sign(Vvo) & -sign(Vwo) 
region2 = sign(Vuo) & sign(Vvo) & -sign(Vwo) 
region3 = -sign(Vuo) & sign(Vvo) & -sign(Vwo) 
region4 = -sign(Vuo) & sign(Vvo) & sign(Vwo) 
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region5 



-sign(Vuo) & -sign(Vvo) & sign(Vwo) 



region6 



sign(Vuo) & -sign(Vvo) & sign(Vwo) 



(<^7]*| regionl, region2, region3, region4, region5 ^ region6£- AA -o^*^ 

^ E ^«^. q-Ej-iflfe ^El^^T^, VUO, VVO ^ VwOTT AA U, V ^ W#^l 

^<&% <&%^5L #7] A %^A$\ ^"71 ^^l^H tfltb WIS. 

al, #7l ^Illi^^Sl ^HAl^Sl- 180^21 #* r l- ^ ^2^i^^2l ^HAljr-i- a_V# 
^ ^^Bl^H^-i- if-^ ^ s.^ o_ s ^ ^..g. oialE^ ^H#^l: 

Su= regionl + Swu & (region2 + region5) + Suv & (region3 + region6) 
Sv= region3 + Suv & (regionl + region4) + Svw & (region2 + region5) 
Sw= region5 + Swu & (region3 + region6) + Suv & (regionl + region4) 

(<^7H Su, Sv ^ Swfe u, v ^ w#^l ^1^^14i7;>51 ^olAljiol^ Suv, Svw ^ 
Swu^ A Vuv, Vvw ^ Vwu^l t^-g-^r>^ ^d^^ti] JE^lsiol cf. ) 
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IS. 1] 



101 



Inverter 



Sup 

H 
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